The quantitative assessment of microvascular obstruction size using first-pass perfusion cardiac MR 
Background
The presence and absolute amount of microvascular obstruction (MO) are associated with adverse left ventricular remodelling and prognosis in patients with acute myocardial infarction. MO can be detected with cardiovascular magnetic resonance imaging (CMR) using the technique of first pass perfusion imaging, late contrast enhanced CMR or early contrast enhanced CMR. It has not been shown which standardized definition of hypoenhancement related to the signal of remote myocardium is appropriate to evaluate the presence and the extent of MO on first pass perfusion images.
Methods
We studied 52 patients with reperfused acute myocardial infarction which showed MO defined as persistent subendocardial hypoenhancement on rest perfusion images. We analyzed rest first-pass perfusion images, early contrast enhanced images and late contrast enhanced images scanned in a 1.5-T magnetic resonance imaging system. The size of MO was measured on rest perfusion images visually and quantitatively using signal intensity (SI) below 2SD and 3SD of remote myocardium as a threshold. The size of MO was also measured visually on early contrast enhanced images and quantitatively on late contrast enhanced images quantitatively defined as the area which did not show SI more than 5 SD above the remote myocardium surrounded by abnormal enhancement.
Results
On rest perfusion images, standardized analysis using the threshold of −2SD of remote myocardium showed good agreement with visual analysis (ICC= 0.793). Mean MO size using threshold of −2SD of remote myocardium was not significantly different from those by visual assessment (2.22±1.25 cm 2 and 2.40±1.25 cm 2 , p=N.S.), whereas those using threshold of −3SD of remote myocardium was significantly smaller (1.00±0.85 cm 2 , p<0.05). MO size analyzed by early contrast enhanced images showed good agreement with visual analysis on perfusion images (ICC=0.881). Mean MO size assessed by late contrast enhanced images was significantly smaller than those on by visual analysis on perfusion images (1.16±1.21 cm 2 and 2.40±1.27 cm 2 , p<0.005).
Conclusions
In patients with acute, reperfused MI, standard late enhancement images underestimate the size of myocardial areas with microvascular obstruction. Using a cutoff of 2 SD below mean SI of remote myocardium, rest perfusion images should be used to quantify the extent of microvascular obstruction.
